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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 8 April 
2008 has been entered. 



Status of Rejections Pending Since the Office Action of 18 December 2007 

2. All rejections of claim 1 6 are obviated by cancellation of the claim. 

3. The rejection of claim 6 under 35 U.S.C. §1 03(a) as unpatentable over Kovacik 
et al in view of Gardner et al is withdrawn. 

4. All other rejections are maintained. 



Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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6. Claims 1 , 1 3, 1 4, and 1 8 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by Kovacik et al. (US 2006/0107995) 

Kovacik discloses a thermophotovoltaic generator as shown in figure 3. 

Regarding claims 1 and 18, figure 3 shows the generator comprising a 
combustion chamber which comprises an internal chamber where combustion occurs 
(24 and 26; Paragraph 0013), with an internal expansion step (Step is immediately 
above tube 26 as illustrated in Figure 3), an emitter 28 engaged around the internal 
chamber and formed as a part of the outer wall of the combustion chamber, and a 
photovoltaic cell 14 in proximity to the emitter, configured to generate an electric 
current. 

Regarding claims 13 and 14, the internal chamber (24 and 26) comprises first 
(26) and second (Directly above 26 in Figure 3) tubular sections, wherein the first 
section 26 has a cross-sectional width and diameter greater than those of the second 
section. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

1 0. Claims 2-5, 7-1 2 and 1 7 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kovacik in view of Gardner et al. (U.S. 6,786,71 6). 

The disclosure of Kovacik is as stated above in addressing claim 1 . 

Regarding claims 3 and 4, figure 3 of Kovacik shows a cylindrical outer wall for 
the combustion chamber and a backwards facing step immediately above section 26. 

Regarding claims 5 and 7, Kovacik discloses that the emitter is matched to the 
characteristics of the solar cell (paragraphs 0027-0030), discloses use of SiC as a 
possible emitter, (paragraph 0027) 
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Regarding claim 8, Kovacik discloses the use of a filter, 16, between the emitter 
and the solar cell (paragraph 0031 ). 

Regarding claim 9, Kovacik discloses the use of glass and dielectric filters, 
including multiple layers of dielectric materials (paragraphs 0033 and 0035). 

Regarding claim 10, Kovacik discloses GaSb photovoltaic cells (paragraph 

0029). 

Regarding claims 11 and 12, Kovacik discloses burner design dependent on the 
type of fuel utilized. 

Regarding claim 17, Kovacik discloses SiC being used to form portions of the 
combustion chamber. (Paragraphs 0013 and 0027) 

The differences between Kovacik and the claims include the use of a platinum 
catalyst and the size of the device. 

Gardner teaches a microcombustor as shown in figure 1 that utilizes platinum 
catalyst on the inside walls of the combustion chamber (column 7, lines 49-51). 
Gardner also teaches the microcombustor can have sizes less than a millimeter 
(column 5, paragraph 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the combustion size and platinum catalyst of Gardner 
within the combustion chamber of Kovacik because the microcombustor allows for lean 
burning at low flames and at temperatures less severe than with diffusion flames, thus 
enabling a longer system lifetime, reduced fuel consumption, and portable applications 
(Gardner column 3, paragraph 2) and the catalyst enables flame stabilization in the 
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microsystem, permits combustion with lean fuel/air mixtures, lowers the combustion 
temperature and extends materials limits of flammability (Gardner column 3, paragraph 
2). Because Gardner and Kovacik are both concerned with combustion systems, one 
would have a reasonable expectation of success from the combination. 

Regarding claim 9, as Kovacik disclosed, the choice of layers within the filter 
depends on the specific filter performance required for a specific application. In the 
absence of evidence of criticality, it would have been further obvious to choose a 
specific number of layers as within the claim and to use the specific materials of the 
claim as Si0 2 is a known dielectric and both Si and SiC>2 are within the glass disclosed 
by Kovacik. 

Regarding claims 1 1 and 12, the choice of fuel and operating pressures are 
dependent on the specific application and would be obvious to one skilled in the art to 
make such choices. Further the small diameters of the claims are taught by Gardner for 
microcombustion systems and would be obvious to choose such diameters for the 
reasoning given above pertaining to microcombustion advantages. 

1 1 . Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kovacik 
et al and Gardner et al as applied to claims 2-5, 7-12, and 17 above, and further in view 
of either Applicant's admitted prior art or Ferguson et al. (Materials Science and 
Engineering reference) 

Kovacik et al in view of Gardner et al is relied upon for the reasons given above 
in addressing claims 2-5, 7-12, and 17. In addition, Kovacik et al suggests using 
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magnesium oxide emitters doped with d-series transition elements. (Paragraph 0029; 
cobalt and nickel are d-series transition elements) 

Neither Kovacik et al nor Gardner et al teach an emitter formed of Co-/Ni-doped 
MgO ribbon or tape. 

Applicant's specification teaches that it is known in the art that doping cobalt 
oxide or nickel oxide into MgO can produce matched emitters with continuous strong 
radiant emissions in the optimal energy range and minimal energy at nonconvertible 
wavelengths. (Page 7, lines 5-8) 

Ferguson et al teaches that emitters matched to GaSb photovoltaic cells 
(disclosed by Kovacik et al at paragraph 0029) can be prepared by doping magnesium 
oxide with cobalt or nickel. (Abstract; Paragraph bridging pages 36 and 37) The 
emitters of Ferguson et al are tape cast. (Paragraph bridging pages 36 and 37) 

It would have been obvious to one having ordinary skill in the art to further modify 
the system of Kovacik et al by specifically choosing Co-/Ni- doped magnesium oxide 
tape emitters, as taught by Applicant's admitted prior art or Ferguson et al, because 
Applicant teaches that it is known in the prior art that effective matched emitters are 
obtained by doping Ni or Co into magnesium oxide, or because Ferguson et al teaches 
the excellent emitter match to the GaSb cells disclosed by Kovacik et al. In addition, 
Kovacik et al suggest using d-series transition element-doped magnesium oxide as the 
emitter, further suggesting the obviousness of such an emitter selection. 
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12. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kovacik 
et al and Gardner et al as applied to claims 2-12 and 17 above, and further in view of 
DePoy et al. (US 6,043,426) 

Kovacik et al and Gardner et al teach a generator as described above in 
addressing claims 2-12 and 17. 

Neither Kovacik et al nor Gardner et al teaches a system comprising InGaSb or 
InGaAsSb thermophotovoltaic cells. 

DePoy et al teach a TPV system using heavily doped InGaSb or InGaAsSb cells 
(Column 2, lines 19-23; Column 5, lines 8-14) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the system of Kovacik et al and Gardner et al by 
replacing the cells with heavily doped InGaSb or InGaAsSb cells, as taught by DePoy et 
al, because DePoy et al teaches that these cells provide improved efficiency and open- 
circuit voltage, among other advantages. (Abstract, Column 5, lines 8-14) 

13. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kovacik 
et al in view of Fraas et al. (US 6,489,553) 

Kovacik et al is relied upon for the reasons given above in addressing claims 1, 
13, 14, and 18. 

Kovacik et al do not explicitly teach a hexagonal cell arrangement around the 
emitter. 
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Fraas et al teaches a thermophotovoltaic generator in which a polygonal array of 
thermophotovoltaic cells surrounds the emitter for absorption of the emitted radiation. 
(Abstract; Figure 2 shows an octagonal embodiment) 

It would have been obvious to one having ordinary skill in the art to modify the 
system of Kovacik et al by specifically mounting the thermophotovoltaic cells in a 
polygonal array around the emitter, as taught by Fraas et al, because Fraas et al teach 
the effectiveness of this arrangement in absorbing the radiation emitted from a 
cylindrical emitter similar to that of Kovacik et al. (Compare Fraas et al Figures 2 and 3 
with Kovacik et al Figures 2 and 3) Selection of a particular polygonal cross section (i.e. 
square, hexagonal, octagonal, etc.) would be a matter of design choice to one having 
ordinary skill in the art, dependent on the dimensions of the emitter and available cells, 
as well as the desired spacing of the cells from the emitter. 



Response to Arguments 

14. Applicant's arguments filed 8 April 2008 have been fully considered but they are 
not persuasive. 

Applicant argues that Kovacik does not teach an expansion step. The examiner 
respectfully disagrees. Such an expansion step is clearly present directly above SiC 
tube 26 as illustrated in Figure 3. Applicant further argues that the "step" indicated in 
the rejection is not configured to generate a significantly even temperature distribution 
on an outer wall of the combustion chamber and is not internal to the combustion 
chamber. As the emitters disclosed by Kovacik form an outer wall of the combustion 
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chamber, and these are disclosed as good thermal conductors, it is the Examiner's 
position that a significantly even temperature distribution is present on an outer wall of 
the chamber as a result of this thermal conductivity and the combustion provided by the 
burner, which includes an expansion step, as indicated in the rejection above. The 
configuration therefore provides the claimed effect, and the limitation is considered to be 
met. Regarding Applicant's assertion that the step is not "internal" to the combustion 
chamber, the Examiner considers the combustion chamber of Kovacik to comprise the 
volume bounded by emitter 28 in Figure 3, including burner 24 and tube 26. The 
expansion step of Kovacik is clearly "internal" to this chamber. 

Applicant further asserts that the effect of the step provided by the instantly 
claimed generator cannot be achieved by Kovacik. The limitations pertaining to the 
intended function of the claimed structure are to be given limited weight. A recitation of 
the intended function of the claimed invention must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the 
claimed invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. See In re Casey, 152 USPQ 235 (CCPA 1967) 
and In re Otto, 136 USPQ 458, 459 (CCPA 1963). As all structural limitations are met 
by Kovacik, in the absence of persuasive evidence to the contrary, the Examiner must 
take the position that the intended function will be provided by the prior art structure. 

Applicant further asserts that the "step" indicated in the rejection is formed of two 
components, burner 24, and SiC tube 26, and combustion only takes place in the 
burner. Again, the Examiner reiterates that limitations to the intended function of the 
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device cannot be given undue weight in apparatus claims. Regardless, Applicant's 
claims are limited to "an internal chamber where combustion occurs, the internal 
chamber having an internal expansion step". It is abundantly clear that structures 24 
and 26 define an internal chamber where combustion occurs, and having an internal 
expansion step exactly as claimed. There is simply no structural distinction between the 
claim and the prior art. 

Applicant further provides several arguments pointing to the function of the 
claimed expansion step in contrast with that of Kovacik. Such arguments are immaterial 
to the rejection, as all structure provided in instant claim 1 is provided by Kovacik. 

Applicant argues that Kovacik does not disclose even temperature distribution. 
The Examiner again respectfully disagrees. Emitter 28 of Kovacik is disclosed as a 
good thermal conductor (Paragraph 0027), and defines an outer wall of the combustion 
chamber. Simply by virtue of its thermal conductivity, the emitter will have a 
"significantly even temperature distribution", broadly recited. 

Applicant argues that Kovacik does not disclose an emitter formed as part of a 
chamber wall. As pointed out above, emitter 28 is considered to provide an outer wall 
to the combustion chamber which lies within. Whether or not there is a space between 
elements 24/26 and emitter 28 is immaterial to the rejection. The structure of Kovacik 
reads on that instantly claimed, particularly as Applicant's claims do not exclude the 
emitter from forming an outer wall of the combustion chamber. 
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Conclusion 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Jeffrey T. Barton whose telephone number is 
(571)272-1307. The examiner can normally be reached on M-F 9:00AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jeffrey T. Barton/ 
JTB 

18 June 2008 



